proved functional disability at 30-90 days (single Level I study and multiple Level II studies).
Grade C
The use of a brace following instrumented posterolateral lumbar fusion (PLF) for lumbar spondylosis is not supported due to equivalent outcomes with and without bracing (single Level II study).
Finally, a trial of preoperative bracing is not predictive of outcome for lumbar fusion in the setting of lowback pain (Level III evidence).
Rationale
Lumbosacral orthotics have been used for the prevention and treatment of a wide variety of degenerative disorders of the lumbar spine. 10, 24, 33 In addition, they have been used to improve outcome following lumbar fusion surgery and to aid in the selection of appropriate surgical candidates. 8 The potential mechanisms of action remain an area of debate and include limiting spinal range of motion, correcting posture and deformity, preventing gross trunk motion, increasing intraabdominal pressure, reducing force exerted by trunk muscles, providing softtissue massage and heat, and improving spinal proprioception. [5] [6] [7] 19, 20, 24, 33 Critics of lumbar supports have argued that bracing may provide workers with a false sense of support or allow muscles to atrophy, thereby increasing the potential for injury, particularly on discontinuation of use. 22, 27 The clinical utility of lumbar bracing in the prevention and treatment of low-back pain remains controversial without conclusive evidence to support or refute the use of these devices. 13, 18 Braces have also been used in preoperative evaluation in an attempt to predict outcome following fusion surgery and used following lumbar surgery to promote a successful arthrodesis. 8, 14 Because lumbar orthoses do not eliminate motion in the lumbar spine, their utility has been questioned. 2, 3 The purpose of this review is to examine the medical evidence investigating the utility of brace therapy as strategy for prevention of low-back pain in the workplace, as a treatment for low-back pain, as a predictor of outcome following lumbar fusion surgery, and as an adjunct to lumbar fusion procedures. . After duplicates were discarded, 97 papers were identified, and their abstracts were reviewed. Eight relevant studies were identified and reviewed in detail, in addition to the 19 relevant studies from the previous guidelines. 28 In our previous guidelines, regarding the use of bracing and external fixation for fusion, we identified 10 relevant studies using temporary external pedicle fixation (TEPF) to predict the response to fusion for low-back pain. Because of a significant complication rate (20%-25%) and the uncertainty of TEPF to predict outcome following lumbar fusion, TEPF was not recommended as a screening modality for patients suffering with low-back pain. It is not considered a routine modality, and further discussion was eliminated from this review. Several review papers, meta-analyses, biomechanical studies, technical notes, and small case series served to provide supporting data. The bibliography of each paper was reviewed and other relevant studies were identified. All clinical studies providing Level III medical evidence or better regarding the use of lumbar brace therapy for the prevention and treatment of low-back pain, for the prediction of outcome following lumbar fusion surgery, and as an adjunct to fusion surgery are summarized in Tables 1-4 .
Search Criteria

Scientific Foundation
Bracing for Prevention of Low-Back Pain
Lumbar braces have been used as a means of preventing either initial (primary prevention) or recurrent (secondary prevention) episodes of low-back pain in industrial workers. 13, 33 Van Poppel et al. randomized 282 individuals employed as baggage handlers into 4 groups: 1) education and lumbar brace, 2) education, 3) lumbar brace, and 4) no intervention. 34 Employees in Groups 1 and 3 wore soft lumbar braces for a 6-month period while working. For the entire cohort, there was no decrease in the incidence of reported back pain (36% for braced individuals and 34% for nonbraced) or in the number of workdays lost when comparing braced with nonbraced workers. A subgroup analysis of workers with a history of back pain revealed that the use of a soft lumbar brace reduced the number of days lost due to back pain from 6.5 to 1.2 days per month (p = 0.03). It should be noted that only 43% of the workers complied with the bracing protocol. Within the bracing cohort, there was no difference in the incidence of low-back pain or number of sick days among workers who complied and those who did not comply with the bracing protocol. The authors concluded that brace therapy does not diminish the incidence of lowback pain or time lost from work when used as a preventive strategy. The use of a lumbar support by workers with a previous history of low-back injury may reduce days lost due to low-back pain. Because of the high number of noncompliant workers, this study is considered to provide Level II medical evidence.
Reddell and colleagues randomized 642 individuals employed as baggage handlers into 4 groups: 1) education, 2) weightlifting belt-type brace, 3) education and brace, and 4) no intervention. 27 During an 8-month period, the authors examined the total incidence of reported low-back injury, lost or restricted workdays due to lowback pain, and Workers' Compensation claims related to low-back pain. They found no differences among the The authors also used subjective measures of benefit using measures such as satisfaction, confidence that brace reduced pain, & confidence that it provided support. On an NRS, benefit was 7. Although there was benefit, the authors would not recommend brace use in this population.
* LBP = low-back pain; NRS = Numeric Rating Scale; ODI = Oswestry Disability Index; QBPDS = Quebec Back Pain Disability Scale; SF-12 = 12-Item Short Form Health Survey; VAS = visual analog scale. Summation of objective criteria was used to measure an objective index, though the specific method is not described. There were no intergroup differences w/ regard to objective criteria, but there was an improvement in pain & function as assessed by the Million scale. Authors concluded that the benefit of a lumbar support does not occur based on an increase in intra-abdominal pressure as evidenced by the lack of improvement in the group w/ the soft binder.
The study has a small sample size & short period of use for the brace.
* LBP = low-back pain; ODI = Oswestry Disability Index; pts = patients; RMDQ = Roland-Morris Disability Questionnaire; ROM = range of motion; RTW = return to work; SLR = straight leg raise; TMS = transcutaneous muscle stimulation; VAS = visual analog scale. groups with respect to these outcome measures. Similar to the study by van Poppel and colleagues, only 42% of the individuals in the brace-treated groups were compliant with the use of the brace. The noncompliant group (158 individuals) was followed and found to have a higher incidence of lost workdays following discontinuation of the brace, but the difference between the compliant and noncompliant groups was not significant. This study also provides Level II medical evidence suggesting no benefit for the use of a lumbar orthosis to prevent back injury. Kraus et al. randomized 12,772 New York City home health attendant workers to 3 groups: 1) lumbar bracing, 2) safety meeting with information, or 3) no intervention at all. 17 The outcome measure was self-reported back injury rates over a period of up to 28 months. The bracing group had fewer episodes of low-back pain than the participants receiving no intervention (rate ratio 1.36, 95% CI 1.02-1.82), and there was a trend toward fewer episodes in the lumbar support group than the information group, although the difference was not significant. Due to randomization techniques and lack of information on the demographic characteristics of the study participants, the follow-up time points reached, and compliance rates, this study offers Level II evidence on the use of bracing as a strategy for primary prevention of low-back pain in home health attendants. The authors also found that the strongest risk factor for low-back injury was a prior back injury, with a 3.1 risk ratio in this population, suggesting that lumbar braces may have an even greater role in secondary prevention of low-back pain. 16, 17 Alexander et al. reported the results of a small prospective randomized study of 60 health care workers divided into 2 groups.
1 One group was assigned to wear a lumbar corset for a 3-month period. No differences in work-related back injuries or perception of back pain were noted. This study was downgraded to Level II evidence due to the use of a nonvalidated outcome measure but does suggest that a corset-type orthosis is not an effective measure to prevent low-back pain.
Walsh and Schwartz reported on a group of 90 warehouse workers who were randomly assigned to 3 groups: 1) no intervention; 2) 1-hour education; or 3) 6-month lumbosacral molded semi-rigid orthosis therapy and education. 36 Outcomes were assessed using various measures, including work injury incidence, work productivity, and utilization of health care resources. Brace-treated workers missed 2.5 days less work (p = 0.03) than those not wearing braces (control and education-only groups), but there were no statistically significant differences between the groups with respect to productivity or utilization of health care resources. A subgroup analysis revealed that the benefit in terms of number of lost workdays was greatest in patients with a previous back injury. The authors concluded that the combination of brace therapy and education was effective in reducing lost workdays, especially among patients with a history of back injury. Limitations of this study include failure to incorporate validated outcome measures and failure to describe worker compliance with the bracing routine. Therefore, this study is considered to provide Level II evidence in support of brace therapy as an alternative for prevention of low-back pain.
Post hoc analysis from many of the initial studies on the efficacy of bracing for the prevention of low-back pain (primary prevention) revealed that the strongest benefit for lumbar bracing was derived from workers with a prior history of low-back pain. 1, 16, 17, 36 Therefore, more recent studies have been designed to look specifically at the utility of lumbar bracing in workers with a prior history of low-back pain (secondary prevention of lowback pain). Roelofs et al. studied the use of bracing in 360 home health workers with a history of back pain, defined as current back pain or 2 or more episodes of low-back pain in the previous year. 29 Workers were assigned to a short course on healthy working methods with or without use of a brace. Over 12 months, the group of workers who were assigned to use of a brace had 52.7 fewer self-reported days with low-back pain (95% CI -59.6 to -45.1), but there was no statistically significant difference between the groups in days of sick leave (38.5 vs 43.5, 95% CI -21.1 to 6.8). Secondary outcome measures included VAS, Quebec Back Pain Disability Scale measures, and self-reported low-back pain-related sick days at 3, 6, 9, and 12 months. The bracing group had a lower mean VAS for low-back pain (4.0 vs 4.6, p = 0.02), better mean disability rating (26.2 vs 30.3, p = 0.017), and fewer days of low-back pain-related sick leave (3.2 vs 8.0, p = 0.003). The use of a back brace was at the discretion of the worker and only a rough estimate of use was given, suggesting the workers used the brace about one-third of the time, although the authors report an adherence rate of 78%. The baseline characteristics of the 2 groups were very similar, and 91% of participants returned self-reported low-back pain calendars. Therefore, this study is considered to provide Level I evidence on the benefits of the prescription of bracing for limiting the number of days of low-back pain in home health workers with a prior history of low-back pain.
Oleske and colleagues performed a randomized clinical trial involving auto plant workers who had work-related low-back pain and were randomly assigned to lumbar support and education (study group) or education alone (control group). 25 Of 868 workers screened, 433 workers completed at least 1 follow-up visit. Self-reported outcome follow-up was scheduled for 1, 2, 6, and 12 months. Self-reported outcome measures included a low-back pain and bothersomeness scale (0-10), the Oswestry Disability Index (ODI), and the physical and mental components of the 12-Item Short Form Health Survey (SF-12); administrative outcomes included medical visits and lost or restricted workdays due to injury or illness. It is uncertain whether randomization was attempted for all 868 workers. With respect to the 433 participants on whom the authors reported, it is uncertain at what time point the follow-up occurred for the self-reported outcomes. It is presumed that administrative data are available for all 433 participants. Both groups reported significant declines in low-back pain (VAS), disability (ODI), and neurogenic symptoms and improvement in overall physical health (SF-12 scores) over 12 months. There was no significant difference in the number of lost or restricted workdays between the groups. There was a trend toward fewer episodes of low-back pain in the brace group (23.1% J Neurosurg: Spine / Volume 21 / July 2014 vs 31.1%, p = 0.059). A subgroup analysis showed a significant decline in the number of recurrent episodes in the non-assembly line workers receiving a brace (34.9% vs 63.1%, p = 0.016). Because of the uncertainties in the randomization, the dropout rate of 50%, and the lack of clarity regarding the number of workers who achieved 6 or 12 months of follow-up, this study is considered to provide Level II evidence that braces have no impact on lost work time, disability, or medical utilization in a general working population.
Jellema et al. performed an observational study on a cohort of home health care workers who had previous low-back pain. 12 The primary goal was to determine feasibility in a cohort of 62 workers for use of a back brace over 6 months. Overall, 81% of the participants who had an episode of low-back pain in the previous week used the brace. At the end of 6 months, the authors observed a 44% reduction in both the mean VAS pain score (4.2 vs 2.3) and the mean disability score as measured by the Quebec Back Pain Disability Scale (29.3 vs 16.3). Although there was a dropout rate of 20% due to a relatively small sample size, the study provides Level II evidence that bracing is a feasible option in home health care workers with prior low-back pain. The authors, however, recommended a prospective randomized trial to further determine the role of bracing in this population.
Several historical cohort studies have examined the incidence of back pain and days lost to work in groups of workers before and after they were issued a brace or lumbar support belt by their employer. Analysis of these studies revealed mixed results. One study identified no change in the incidence of back pain and sick days after braces were issued, and 2 studies reported a reduction in these parameters following the issue of a lumbar support to employees. 16, 23, 30 Overall, the medical evidence supporting the use of braces for prevention of low-back pain is inconsistent. The authors of several systematic literature reviews have concluded that lumbar support devices are not useful for the prevention of low-back pain in the general working population. 13, 32, 35 It does appear, however, that braces may be useful as a measure to decrease the number of sick days lost due to low-back pain in workers with a history of low-back injury (secondary prevention).
Bracing for the Treatment of Low-Back Pain
There have been several randomized control trials investigating the role of bracing as a treatment for low-back pain. A multicenter randomized trial by Calmels et al. evaluated the effect of an elastic lumbar support for subacute low-back pain.
5 One hundred ninety-seven participants were randomized to best medical treatment or best medical treatment supplemented with the elastic lumbar support. Primary outcome measures at 30 and 90 days were functional recovery by the EIFEL (French version of the Roland-Morris Disability Questionnaire [RMDQ]), change in pain VAS score, and consumption of analgesic and anti-inflammatory medications or muscle relaxants. At 30 days, patients in the study group had greater reduction in functional disability (5.6 vs 4.0 on RMDQ, p = 0.02) and VAS (26.8 vs. 21.3, p = 0.04) than the control group. These changes continued at 90 days (7.6 vs 6.1, p = 0.02, and 41.5 vs 32.0, p = 0.002). Consumption of pharmaceutical agents was reduced, as 34.3% of the study group and 56.8% of the control group took medication at 90 days. There were few limitations identified within the study design and execution, and therefore this study is considered to provide Level I medical evidence in support of bracing for the short-term management of subacute low-back pain.
Valle-Jones and colleagues randomized 216 patients with nonspecific low-back pain of varying duration to lumbar brace therapy or activity modification for 3 weeks. 31 Outcome measures included a VAS score for pain and disability. Patients were also asked to record usage of pain medication. Brace-treated patients were found to have more improvement in pain at rest, pain with activity, and pain at night between Days 7 and 21. In addition, brace-treated patients took half the number of doses of paracetamol during the 21-day trial period compared with the control group. Return-to-work rates were higher in the brace-treated group (85%) than in the control group (67%, p < 0.02). The inclusion of diverse patient populations (acute and chronic low-back pain), the use of nonvalidated outcome measures (a 7-point VAS), and lack of data detract from the trial. This paper is considered to provide Level II medical evidence supporting the efficacy of braces for the short-term amelioration of low-back pain.
Pope et al. studied 164 patients with low-back pain drawn from a chiropractic clinic. Patients were randomized to 4 treatments: 1) chiropractic manipulation; 2) transcutaneous muscle stimulation (TMS); 3) massage; and 4) lumbar corset. 26 Patients were assessed for pain using a VAS and were also assessed for range of motion after 3 weeks of treatment. There were no differences among the groups. Because of the relatively small treatment groups (~ 30 patients in 3 of the 4 groups) and selected patient population (from a chiropractic practice), this paper is considered to provide Level II medical evidence suggesting that braces are no more effective than other modalities used for the treatment of acute low-back pain. Hsieh et al. studied 63 patients with low-back pain of less than 6 months' duration.
11 Patients were randomized to manipulation, massage, lumbar corset, or TMS treatment for 3 weeks. Functional outcomes were assessed with the ODI and RMDQ. The primary purpose of the study was to validate the disability scales. Chiropractic manipulation and corset performed better than massage for both RMDQ and ODI (p < 0.05). The small number of patients in each cohort and the lack of a power analysis limit the authors' conclusions. This paper provides Level II evidence supporting the role of short-term lumbar brace therapy in patients with acute or subacute low-back pain as compared with massage or TMS. No inferences can be drawn regarding the effect of braces for patients with chronic low-back pain.
Two randomized controlled studies published in 1981 provide information on lumbar brace therapy for low-back pain. Coxhead and coworkers performed a randomized study of 322 sciatica patients with or without low-back pain randomized to different treatment modalities, including traction, exercises, manipulation, corset brace, and combinations of these treatments for a total J Neurosurg: Spine / Volume 21 / July 2014 of 16 treatment groups. 9 Treatments lasted for 4 weeks, and outcome was assessed at 1, 4, and 16 months by VAS, return-to-work status, and patient satisfaction criteria. No benefit, short or long term, was detected for the use of lumbar corset braces. Because the population was composed of patients with sciatica, no direct conclusions can be drawn with regard to the treatment of low-back pain. In a smaller cohort study of 19 patients with chronic lowback pain, Million et al. randomized patients to either a soft or rigid lumbar brace group for 4 weeks.
21 A 15-item questionnaire about pain and functional limitation on a VAS (Million scale) demonstrated a significant improvement (p = 0.01) for the cohort of patients wearing a rigid brace at 4 and 8 weeks. Rigid lumbar bracing may therefore have some short-term benefit compared with soft bracing for the short-term treatment of low-back pain. Because there was no control group in this study, the paper is considered to provide Level III medical evidence regarding the efficacy of brace therapy for low-back pain.
Bracing Prior to Fusion
There has only been one study published that has investigated the role of preoperative brace therapy as a predictor for outcome following lumbar fusion. 4 Axelsson et al. placed all patients who were scheduled to undergo a lumbar fusion for low-back pain in either a rigid or a semi-rigid brace for at least 3 weeks. Pain improvement was recorded, and 31 patients had a significant response, judged as an improvement in pain of at least 50%. Only 50 patients with a solid radiographic posterolateral fusion on anteroposterior and lateral plain radiographs at 1 year were included in the study. Two years following surgery, these same patients were subjectively examined for pain relief and satisfaction. Of the 31 patients who had experienced significant improvement of pain with the preoperative corset, 20 had a good outcome at 2 years (pain free or significant improvement), whereas 11 patients had poor outcomes despite a favorable response to preoperative lumbar bracing. Nineteen patients did not have significant relief from the corset, and 13 of these reported a favorable outcome at 2 years. If lumbar bracing is used as a preoperative "prognostic test" for success after solid fusion, the sensitivity is 61%, the specificity is 35%, the positive predictive value is 65%, and the negative predictive value is 32%. Therefore, due to the poor diagnostic parameters, the use of lumbar bracing as a prognostic indicator of fusion outcome is not recommended. Because of the reliance on patient satisfaction scores, the select population studied (only patients with solid radiographic fusion), and the lack of a standardized bracing protocol, the medical evidence derived from this study is considered Level III.
Bracing Following Fusion
Until recently, there were no published studies that compared outcomes following lumbar fusion with and without the supplemental use of a lumbar orthosis. Yee et al. randomized 90 patients undergoing 1-, 2-, or 3-level instrumented PLF to 8 weeks of postoperative bracing with a canvas corset with back stays (brace) or no orthosis. 37 Data from 1-and 2-year follow-up examinations were available for 72 (80%) of the 90 patients. There were no statistically significant between-group differences in Dallas Pain Questionnaire (DPQ) or SF-36 results at 1 or 2 years, although both groups showed significant improvement compared with baseline. No differences were noted for fusion rates or postoperative complications. Due to the good compliance and follow-up rates and an appropriate study size based on the power calculation, this study is considered to provide Level I evidence that postoperative semi-rigid bracing offers no functional or radiographic benefit at 1 or 2 years after surgery for patients undergoing instrumented PLF.
Several authors have advocated the use of brace therapy following lumbar fusion surgery.
8, 14 Johnsson et al. have suggested a minimum 5-month period of bracing following noninstrumented lumbar fusion. 15 They noted that patients who used a brace for 6 months following surgery had a higher fusion rate (8 of 11 patients) at 1 year than those who used a brace for 3 months (2 of 11), when fusion was assessed as lack of motion with roentgen stereophotogrammetric analysis (RSA). The authors found that sagittal and vertical translation decreased significantly as measured by RSA between 3 and 6 months following surgery. They interpreted this result as evidence that healing of a noninstrumented lumbar fusion occurs over a 6-month period. They presented no evidence, however, regarding the effect of lumbar bracing on the rate of lumbar spinal fusion or functional outcome.
Summary
Although conflicting reports have been presented in the literature regarding the utility of lumbar bracing for the prevention of low-back pain, lower-level evidence suggests that the prophylactic use of braces does not reduce the incidence of low-back pain or decrease the amount of lost productivity in the general working population. In the select population of workers with a history of a back injury, bracing appears to decrease the number of workdays lost due to back pain.
Lumbar bracing appears to be an effective treatment for acute low-back pain in select populations. They do not appear to be an effective treatment strategy for chronic low-back pain. If a brace is used, rigid braces offer some benefit over soft braces. There are no data to suggest that relief of low-back pain with preoperative external bracing predicts a favorable outcome following lumbar spinal fusion. Bracing following instrumented lumbar fusion for degenerative disease does not appear to improve fusion rates or clinical outcomes.
Key Issues for Future Investigation
The most relevant questions for the spine surgeon may be related to the predictive value of a trial of brace therapy to predict functional outcomes following lumbar fusion surgery and the ability of postoperative bracing to improve functional and radiographic outcomes of fusion surgery. Formalizing and performing an appropriate prognostic study to investigate the predictive value of bracing may prove to be too difficult to perform. To determine the efficacy of postoperative bracing, an RCT comparing patients undergoing similar lumbar fusion procedures, randomized to brace therapy or no such therapy, could provide additional high-quality evidence to address the effect of postoperative bracing on functional and radiographic outcome, although the sample size would have to be large to demonstrate a small improvement in outcome.
